A novel Splicing Factor that Affects Titin Alternative Splicing  by Guo, Wei et al.
Monday, March 7, 2011 287abinding sites retained in the differentiation process, histone modifications
H3K4m1 and H3K4me3 exhibit a dip centered at the binding sites and
sandwiched by two peaks; Whereas for MyoD binding sites that disappear
after differentiation, histone modifications H3K4m1 and H3K4me3 exhibit
a single peak centered at the binding sites. Other histone modifications
also exhibit different behaviors at the two groups of MyoD binding sites.
We will discuss the possible causes of this drastically different behavior
and their functional implications.1559-Pos Board B469
Foxo1 Nuclear-Cytoplasmic Movement in Live Skeletal Muscle Fiber
Tova Neustadt Schachter, Martin F. Schneider.
The transcription factor Foxo1 is integral to the regulation of expression of
proteins which promote muscle atrophy. Phosphorylation of Foxo1 causes its
translocation to the cytoplasm and thus prevents Foxo1-DNA binding and
consequent transcription of genes that cause muscle atrophy and cell death.
Thus, phosphorylation of Foxo1 leads to cell survival and muscle hypertro-
phy. Maintenance of Foxo1 phosphorylation and its resulting cytoplasmic re-
tention could be used to suppress muscle atrophy and thereby shift the
atrophy/hypertrophy balance in favor of hypertrophy. This in turn may be
utilized to develop therapeutic avenues in treatment of muscle wasting as
seen in patients with denervation, age-related muscle wasting, and AIDS.
Akt and serum- and glucocorticoid-inducible kinase (SGK) are important
regulators of the phosphorylation status of Foxo1. These pathways have
been well characterized and the effects on Foxo1 localization have been re-
ported. However, the mechanisms which regulate nuclear influx and nuclear
efflux have not been separately evaluated. Here, we determine the effects of
Akt kinase activity specifically on nuclear influx of Foxo1. To accomplish
this goal, we quantified nuclear and cytoplasmic levels of adenovirally ex-
pressed Foxo1-GFP in cultured flexor digitorum brevis. The nuclear influx
during treatment with kinase inhibitor Akt IV alone and in combination
with the nuclear efflux inhibitor lemptomycin B provides insight into the ac-
tivity of Akt as a Foxo1 kinase. Surprisingly, Akt inhibition reveals Akt to
have little effect on the rate of nuclear influx of Foxo1. To evaluate translo-
cation of endogenous Foxo1 in a similar manner immunocytochemistry and
western blotting techniques were used. These results indicate that Akt either
phosphorylates Foxo1 primarily in the nucleus and not in the cytoplasm, or
that there is a mechanism for cytoplasmic phosphorylation of Foxo1 other
than via Akt. Supported by NIH-NIAMS Grants R01-AR056477 and T32-
AR007592.1560-Pos Board B470
Dynamic Skeletal Muscle Exercise and Fatigue Development in Post In-
farction Heart Failure Rats and Effect of Warm-Up
Kristin H. Hortemo, Ole M. Sejersted, Per K. Lunde.
Skeletal muscle fatigue develops during physical exercise. Most reports on
skeletal muscle fatigue use isometricfatigue protocols with a fall in force pro-
duction as a measure of fatigue. However, most muscles shorten during normal
use and we propose that the fatigue mechanism will be different during dy-
namic contractions as compared with isometric contractions.
Methods: Fatigue was induced in rat soleus muscles from post infarction heart
failure (HF) rats and controls (SHAM) by in situ isotonic shortening contrac-
tions (1s at 30Hz every 2s for 15min). The muscles were allowed to shorten iso-
tonically against a load (AL) corresponding to 1/3 of maximal isometric force.
After 15min recovery period the muscles were stimulated with a similar proto-
col. MLC2s phosphorylation and metabolites were measured at different points
of time.
Results: During 1st protocol, fatigue development was confirmed by a signifi-
cant fall in shortening in both SHAM and HF. After 100s of stimulation soleus
from SHAM showed an increase in baseline tension (Tbl) between stimulation
trains, which was much less pronounced in HF (p<0.01). At this time there was
a significant higher lactate concentration in SHAM muscle compared with HF.
The increase in Tbl at 100s was correlated to both isotonic and isometric relax-
ation rate. At 100s in 2nd protocol, the isotonic and isometric relaxation rates
were nearly recovered leading to almost no rise in Tbl in both SHAM and
HF. There was a linear correlation (p=0.99) between maximal shortening and
MLC2s phosphorylation in protocols with variable AL. We propose that
MLC2s phosphorylation participates in the regulation of shortening, while me-
tabolites (especially lactate) may contribute to the reduced relaxation rates
leading to increased Tbl.1561-Pos Board B471
Time Resolved Analyses of Gene Expression in a Rodent Icu Model
Monica Llano-Diez, Ann-Marie Gustafson, Hanna Goransson, Carl Olsson,
Lars Larsson.
Intensive care unit (ICU) patients commonly develop severe skeletal muscle
wasting that aggravate the recovery from the primary disease and weaning
from respirator. The modern treatment in anesthesiology and intensive
care can progress in Acute Quadriplegic Myopathy (AQM). This study
aims at improving our understanding of the mechanisms underlying the
muscle wasting and weakness in ICU patients with AQM. Specific interest
is focused on duration-dependent effects on intracellular signaling and myo-
fibrillar gene and protein expression. For that reason, a unique experimental
rat model mimicking ICU such as mechanical ventilation, muscle unloading,
neuromuscular blocking agents (NMBA) administration and monitoring at
different time points from 6h to 14 days, was used. Gene expression profile
was analyzed in gastrocnemius muscle, showing an increased expression in
the muscle-specific ubiquitin ligases, atrogin-1 and MuRF-1 after 6 h, as
well as other genes involved in translational repression, authophagic/lyso-
somal genes (LC3b, cathepsins), oxidative stress response and up-regulation
of pro-apoptosis signaling, except caspase-3 that increased after 9 days of
intervention. Metalloproteins, GST, cystatins and cell cycle repressors
were up-regulated in the early stages in response to oxidative stress and cel-
lular damage among other genes, while LIM and sarcomeric proteins, colla-
gen, extracellular matrix transcripts, carbohydrate metabolism, mitochondrial
genes and the muscle-specific calpain-3 were down-regulated mainly after 5
days.
These results suggest a very complex, unique and highly temporally coordi-
nated activation of protein synthesis, degradation, protective mechanisms
and intracellular signaling activation at different time points during ICU con-
ditions.1562-Pos Board B472
A novel Splicing Factor that Affects Titin Alternative Splicing
Wei Guo, Marion Greaser, Shijun Li, Herbert Schulz, Kathrin Saar,
Michael Radke, Timothy A. Hacker, Kurt W. Saupe, Padmanabhan Vakeel,
Thirupugal Govindarajan, Norbert Hubner, Michael Gotthardt.
Cardiac muscle expresses predominantly larger N2BA titin isoforms at em-
bryonic and prenatal stages of development, and these are mostly replaced
with a smaller N2B isoform in adults. We have previously discovered a mu-
tation in rats that dramatically alters titin splicing (Greaser et al J Mol Cell
Cardiol 44:982, 2008). To determine the mechanism responsible for this
change in titin splicing, we performed genetic linkage analysis with 191 an-
imals from two different backcrosses. The titin splicing factor mutation was
mapped to the long arm of chromosome 1 using a 10K SNP chip. PCR ver-
ified that the mutation occurs as a large deletion of an RS type splicing fac-
tor. The deletion was further verified by Southern blot, qPCR, and western
blot analysis. Immunofluorescence staining of cardiomyocytes and HL1 cells
indicated that the splicing factor was localized in the nucleus. Insertion of
adenovirus constructs of the factor into homozygous mutant cardiomyocytes
restored wild type titin splicing. The mutant rats show significantly larger left
ventricle (LV) diameter in diastole and lower ejection fractions. Heart rate
response to dobutamine was blunted in both heterozygote and homozygote
mutants compared to wild type. Histological observations after Masson tri-
chrome staining showed that fibrosis was significantly increased in LV
from the same groups as compared to wild type hearts. An increased percent-
age in sudden death occurred in heterozygotes and homozygous mutants after
10 months of age. The splicing factor is mainly expressed in cardiac muscle
and skeletal muscle as determined by Western blotting. Although heterozy-
gote and homozygote mutants survive and reproduce, the titin splicing factor
is required for normal cardiac structure and function. Supported by NIH
HL77196.1563-Pos Board B473
Preventing Ryanodine Receptor 1 calcium Leak Improves Age-Dependent
Muscle Dysfunction
Daniel C. Andersson, Mathew J. Betzenhauser, Steven Reiken, Albano
C. Meli, Wenjun Xie, Alain Lacampagne, Andrew R. Marks.
A hallmark of mammalian aging is the progressive decline in muscle func-
tion, referred to as sarcopenia. It is commonly found that the force-generat-
ing capacity of aged muscle is reduced when normalized to the muscle cross-
